The obtaining of images by lytic action of bacteriophage T4 on the Escherichia coli bacterial lawn is considered. Methodical aspects of the approach are discussed, namely, use of different stencil types, total and partial staining of obtained image by different dyes. The perspectives of the practical use are proposed namely restriction of the action of microorganisms in out-of-theway places etc.
Introduction.
Creation of images by controllable culturing of microorganisms in certain patterns (microbial art) now became a very special branch of skill at the interface between science and art [2] . In this case agar plates can be considered as a background, while pigmented or fluorescent bacteria or yeasts represent the paint. In the first case it can be performed by the application of the microorganisms with the intensively colored colonies. Another approach based on the using transgenic bacteria expressing fluorescent protein genes [3] . In this case images can be visible in ultraviolet light.
Images as well can be obtained by the growth of microscopic green alga on the nutrient medium [4] . In this case exposing different areas of the algal lawn to light over varying intervals of time changes their colors along the green spectrum.
In all these approaches the stiff nutrient medium (agar) is used as a background, where the image can be formed as the result of the growth of the bacterial colonies as well as by the change of the color of the medium or by the combination of these factors. In both cases bacteria appear as a tool.
However the authors did not found any scientific publication, where bacterial lawn itself was used as the as a background and the image was formed by the lytic action of the virus (bacteriophage). Whereas the mentioned approach could be used not only with artistic aim but for the practical use.
The aim of this work was to demonstrate a possibility to obtain the image on the bacterial lawn by the lytic action of the bacteriophage on the example of the bacteriophage T4 and Escherichia coli.
Materials and methods. For the obtaining of the bacterial lawn by the standard metod [1] the 1,5% agar with the nutrient medium was disposed to the Petri dishes. After the congelation of the solid medium its' surface was coated by the 0,7% agar containing Escherichia coli culture (concentration about 10 9 cells per ml). For the introduction of the virus on the bacterial lawn the use of the micropipette and the application of the preliminarily autoclaved stencil from printing or filter paper were combined.
After the chilling of the substrat the stencils were applied and the preparation of the bacteriophage T4 (concentration 10 8 PFU (plaque-forming unit) per ml was introduced at the stencils by micropipette. Samples obtained by such a way were incubated during the twenty-four hours at +37C.
The scheme of the experiment is shown on the Fig.1 . After the incubation the stencils were removed and the samples were stained by Coomassie blue R-250 (Coomassie blue 100mg, methanol 50 ml, acetic acid 10 ml, Н2О 40ml or fuchsine (1 ml of concentrated solution -9g of fuchsine in 100 ml of ethanol -diluted in 10 ml of Н2О) with further fixation by the 7% acetic acid.
Results and discussion. For the obtaining of the image by the lytic action of the bacteriophage several approaches were applied. At the first series of the experiment stencils made from printing paper and filter paper were compared. It was demonstrated, that generally the use of filter paper stensil (Fig.2a) allows one to obtain more accurate and controllable image, than the use of the printing paper stensil (Fig.2b) . This result can be explained by the porous structure of the filter paper which provides more regular and controllable penetration of the bacteriophage to the stencil. As the result more uniform distribution of the bacteriophage to the bacterial lawn can be achieved in comparison with the print paper stencil. The last one can not absorb virus containing liquid effectively and therefore can not then distribute it regularly to the bacterial lawn causing the forming of wide area of lytic zones. Also It was shown, that the wetting of the whole stencil in the phage preparation instead of the using the micropipette for the application of the virus containing liquid leads to the total lysis of the bacterial lawn (data not shown). a -using filter paper stencil, b -using printing paper stencil
In the second series of the experiment the possibility of the use of the reversed stencil (where the image is formed not by the lytic zone but by the zone of bacterial growth) was demonstrated (Fig.3 ) However this approach is more restricted because of the fact, that in this case the zone of lysis is more wide and thereof less controllable. Besides, this approach is more labor-consuming. Also the possibility of the partial staining of the obtained image (namely, only zone of lysis) was explored (Fig.4) . It gives an opportunity to obtain polychrome images using available colorants (for example, Coomassie blue, fuchsine). Summarizing the above it should be noted, that it was the firs time when the graphical image was obtained by the lytic action of the virus on bacteria. This approach could be used not only for the artistic aims but as well for the practical use, for example, for the restriction of the action of microorganisms in out-of-the-way places.
